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1. A method for programming a memory array, tlie method using 

I 

programxrdjgg pulses, the method comprismg the step of: 

adapting said programming pulses to the current state of said memory 

5 array. 

i 

2. A method according to claim 1 wherein said step of adapting includes the 
steps of: I 

i 

determining the voltage level of the programming pulse used to 
program generally the fastest bit of said memory array; and 
10 setting an initi^ programming pulse level of said memory array to a 

level in the general vidnity of said programming pulse level of said generally 
fastest bit. '. 

3. A method accordiilg to claim 2 and wherein said step of determining 
includes the steps of: , 

15 programming a femall set of bits of said memory array; 

setting a starting programming pulse level to a programming pulse level 
not higher than die progranoming pulse level used to program a fast bit of said 
small set; j 

programming generally all of the bits of said memory array beginning 

i 

20 at said starting progranoming pulse level; and 

I 

setting said initial programming pulse level to a programming piilse 
level in the general vicinity of a programming pulse level of a fast bit of 
generally all of said bits. 
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4, A method accBidiiig to claim 1 wherein said general vicinity is not higher 
than said prograxnminfil pulse level of said fast bit. 

5. A method according to claim 3 wherem said generally all of the bits is all 
the bits of the array bu| the bits of said small set. 

5 6. A method according to claim 3 wherein said generally all of the bits is all of 
the bits of said array, | 

i 

7. A method according to claim 1 and wherein said step of adapting includes 
the steps of: | 

measuring the durrent threshold level of a bit to within a predetennined 
10 range; and j 

selecting an incremental voltage level of a next prograxaming pulse for 
said bit in accordance with said measured current threshold level. 

8. A method according! to claim 7 and wherein said step of measuring mcludes 
the step of having multjple verify levels for said array. 

15 9. A method according to claim 8 and wherein said step of measuring also 



I'y includes the step of aft^r a programming pulse, con^aring a threshold level of 

C3 I 

SI a group of bits which have received said programming pulse to at least one of 

13 said verify levels and said step of selecting includes the step of selecting a next 

programming pulse lejvel according to generally the highest verify level 

1 

20 achieved by said group i 
I 

10. A method according to claim 9 and also comprising the steps of removing 
I 

any bit which has been programmed from said group and repeating said steps 

1 

of comparing and selecting until there are no more bits in said group. 
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11. A method according to claim 8 and wherein said step of measuring also 



includes the step of aftlar a programming pulse, comparing a threshold level of 

i 

a bit which received said programming pulse to at least one of said verify 
levels and said step ; of sclectog includes the step of selecting a next 
5 programming pulse level according to generally the highest verify level 

achieved by said bit. ; 

I 

12. A method according to claim 7 and wherein the magnitude of said 

incremental voltage level corresponds to said measured ciurent threshold level 

i 

such that, after programming with said incremental voltage level, said bit 

I 

10 generally is fully programmed. 

13. A method according to claim 7 and wheieia the magnitude of said 

I 
( 

incremental voltage levjel corresponds to said measured current threshold level 
such that, after progrLmrdng with said incremental voltage level, said bit 
generally is slightly lesi than fiiUy programmed. 
15 14. A method according to claim 13 and also comprising the step of final 
programming said bit >jtfith a small incremental voltage level after said step of 
programxning with saidi incremental voltage level. 

15. A method for erasing a memory array, the method using erase pulses, the 
method con:q)rising the istep of ; 

20 adapting said erase pulses to the current state of said memory array. 

16. A method according to claim 15 wherein said step of adapting includes the 
steps of: j 

determining erase conditions of the erase pulse used to erase a 

representative portion of said memoiy array; and 

i 
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setting inSHST erase conditions of said memory array to the general 
vicinity of said erase conditions of said representative portion. 

17. A method according to claim 15 and wherein said step of adapting includes 

t 
I 

the steps of: | 

measuring the <|iirrent threshold level of a bit to within a predetermined 
raii^e; and 

selecting an inqremental voltage level of a next erase pulse for said bit 

I 

in accordance with said measured current threshold level. 

IS. A method according to claim 17 and wherein said step of measuring 

includes the step of having multiple verify levels for said array. 

19. A method accordiiig to claim 17 and wherein said step of measuring also 
includes the step of after an erase pulse, comparing a threshold level of a group 
of bits which have received said erase pulse to at least one of said verify levels 

and said step of selecting includes the step of selecting a next erase pulse level 

i 

according to generally the lowest verify level achieved by said group. 

20. A method according to claim 19 and also con^rising the steps of removing 

1 

any bit which has becja erased from said group and repeating said steps of 
comparing and selection imtil there are no more bits in said group. 

21. A method accordintg to claim 17 and wherein said step of measxiring also 

i 

includes the step of after an erase pulse, con^aring a threshold level of a bit 

i 

which received said erase pulse to at least one of said verify levels and said 



step of setting includes 



to generally the lowest ycrify level achieved by said bit. 



the step of selecting a next erase pulse level according 
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22. A method according to claim 16 and wherein said erase conditions 
comprises at least one; of the following set: the gate voltage level, the drain 
voltage level, the erase! duration and any combination thereof. 
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